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*** Start of change ***
4.7.2
Architecture

The architecture for supporting RNs is shown in Figure 4.7.2-1. The RN terminates the S1, X2 and Un interfaces. The DeNB provides S1 and X2 proxy functionality between the RN and other network nodes (other eNBs, MMEs and S‑GWs). The S1 and X2 proxy functionality includes passing UE-dedicated S1 and X2 signalling messages as well as GTP data packets between the S1 and X2 interfaces associated with the RN and the S1 and X2 interfaces associated with other network nodes. Due to the proxy functionality, the DeNB appears as an MME (for S1), an eNB (for X2) and an S-GW to the RN. 

For RN operation, the DeNB also embeds and provides the S-GW/P-GW-like functions needed for the RN operation. This includes creating a session for the RN and managing EPS bearers for the RN, as well as terminating the S11 interface towards the MME serving the RN.
The RN and DeNB also perform mapping of signalling and data packets onto EPS bearers that are setup for the RN. The mapping is based on existing QoS mechanisms defined for the UE and the P-GW.

For RN operation, the P-GW functions in the DeNB allocate an IP address for the RN for the O&M which may be different than the S1 IP address of the DeNB.

If the RN addess is not routable to the RN O&M domain, it shall be reachable from the RN O&M domain (e.g. via NAT).
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Figure 4.7.2-1: Overall E-UTRAN Architecture supporting RNs

*** Next change ***
4.7.4
S1 and X2 control plane aspects

The S1 control plane protocol stacks for supporting relaying are shown in 4.7.4-1. There is one S1 interface relation between the RN and the DeNB, and there is one S1 interface relation between the DeNB and each MME in the MME pool. The DeNB processes and forwards all S1 messages between the RN and the MMEs for all UE-dedicated procedures. The processing of S1-AP messages includes modifying S1-AP UE IDs, underlying Transport Layer address and GTP TEIDs but leaves other parts of the message unchanged. All non-UE-dedicated procedures are handled locally between the RN and the DeNB, and between the DeNB and the MMEs. Upon reception of a PAGING message, the DeNB sends the PAGING message toward the RN(s) which support any tracking area(s) indicated in the List of TAIs. Upon reception of a S1 MME overload message, the DeNB sends the MME Overload message towards the RN(s), including in the message the identities of the affected CN node.
The X2 control plane protocol stacks for supporting relaying are shown in 4.7.4-2. There is one X2 interface relation between the RN and the DeNB, and there is one X2 interface relation between the DeNB and every other eNB that the DeNB has an X2 relationship with. The DeNB processes and forwards all X2 messages between the RN and other eNBs for all UE-dedicated procedures. The processing of X2-AP messages includes modifying X2-AP UE IDs, underlying Transport Layer address and GTP TEIDs but leaves other parts of the message unchanged.

All non-UE-dedicated S1-AP X2-AP procedures are terminated at the DeNB, and handled locally between the RN and the DeNB, and between the DeNB and other eNBs. Upon reception of an S1 non-UE-dedicated message from a MME, the DeNB may trigger corresponding S1 non-UE-dedicated procedure(s) to the RN(s). If more than one RN are involved, the DeNB may wait and aggregate the response messages from all involved RNs before responding to the MME. Upon reception of an S1 non-UE-dedicated message from a RN, the DeNB may trigger associated S1 non-UE-dedicated procedure(s) to the MME(s). In case of the RESET procedure, the DeNB does not need to wait the response message(s) from the MME(s) or RN(s) before the DeNB responds with the RESET ACKNOWLEDGE message to the originating node. Upon reception of an X2 non cell related non-UE-associated message from RN or neighbour eNB, the DeNB may trigger associated non-UE-dedicated X2-AP procedure(s) to the neighbour eNB or RN(s). Upon reception of an X2 cell related non-UE-dedicated message from RN or neighbour eNB, the DeNB may pass associated information to the neighbour eNB or RN(s) based on the included cell information. If one or more RN(s) are involved, the DeNB may wait and aggregate the response messages from all involved nodes to respond to the originating node. Further, parallel Cell Activation procedures are not allowed on each X2 interface instance. The processing of Resource Status Reporting Initiation/ Resource Status Reporting messages includes modification of measurement ID.
The S1 and X2 interface signalling packets are mapped to radio bearers over the Un interface.
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Figure 4.7.4-1: S1 control plane protocol stack for supporting RNs
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Figure 4.7.4-2: X2 control plane protocol stack for supporting RNs

*** Next change ***
4.7.6.1
RN attach procedure

Figure 4.7.6.1-1 shows a simplified version of the attach procedure for the RN. The procedure is the same as the normal UE attach procedure [17] with the exception that:

-
The DeNB has been made aware of which MMEs support RN functionality via the S1 Setup Response message earlier received from the MMEs;

-
The RN sends an RN indication to the DeNB during RRC connection establishment;

-
After receiving the RN indication from the RN, the DeNB sends the RN indicator and the IP address of the S‑GW/P-GW function embedded in the DeNB to an MME supporting RN functionality within the Initial UE Message;

-
MME selects S-GW/P-GW for the RN based on the IP address included in the Initial UE Message;
-
During the attach procedure, the EPC authenticates the RN as an RN; only if this authentication was successful, it accepts the Attach and set up a context with the DeNB.
The RN is preconfigured with information about which cells (DeNBs) it is allowed to access.
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Figure 4.7.6.1-1: RN attach procedure

Editor’s note:
This signalling flow can be removed if captured in [17].
*** Next change ***
4.7.6.3
RN startup procedure

Figure 4.7.6.3-1 shows a simplified version of the startup procedure for the RN. The procedure is based on the normal UE attach procedure [17] and it consists of the following two phases:
I.
Phase I: Attach for RN preconfiguration.
The relay node attaches to the E-UTRAN/EPC as UE at power-up and retrieves initial configuration parameters, e.g. list of DeNB cells, from RN OAM. After this operation is complete, the relay node detaches from the network as a UE and triggers Phase II. The MME performs the S-GW and P-GW selection for the RN as a normal UE.

II.
Phase II: Attach for RN operation.
The relay node connects to a DeNB selected from the list acquired during Phase I to start relay operations. For this purpose, the normal RN attach procedure described in section 4.7.6.1 is applied. After the DeNB initiates setup of bearer for S1/X2, the RN initiates the setup of S1 and X2 associations with the DeNB (see section 4.7.4). In addition, the DeNB may initiate an RN reconfiguration procedure via RRC signalling for RN-specific parameters.
After the S1 setup, the DeNB performs the S1 eNB Configuration Update procedure(s), if the configuration data for the DeNB is updated due to the RN attach. After the X2 setup, the DeNB performs the X2 eNB Configuration Update procedure(s) to update the cell information.
In this phase the RN cells’ ECGIs are configured by RN OAM.
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Figure 4.7.6.3-1: RN Startup procedure
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